This special issue of FEMS Yeast Research is dedicated to the memory and legacy of Professor Susan Lindquist, a pioneer in the protein folding field and champion of using yeast as a 'living test tube' to study biological problems ranging from heat shock proteins to cancer and neurodegenerative disease. Susan (Sue) had a stellar research career at the University of Chicago and then at the Whitehead Institute/MIT with dozens of publications in first-rate journals and numerous awards. Sue trained a remarkable number of exceptional scientists who are now successful in their own right, doing research and managing laboratories all over the world. For this special issue, we have solicited articles and reviews from former trainees of Susan Lindquist who continue to use yeast in their research. In some cases, the papers describe new findings from work they started while in the Lindquist laboratory, and in other cases, it is new work from their own labs. There are also several papers reviewing fields of study that were made possible because of Susan Lindquist's insight.
To honor Susan's legacy, and to relay a bit about what she meant to those who trained and worked with her, I will reflect on Sue and her life as a scientist and mentor. I was Sue's lab manager for 15 years, and I've known her for more than 20 years. It is hard to overestimate what an enormously important figure she has been for me. Sue worked hard to build an amazing, productive lab: a place where generosity and kindness is appreciated just as much as intelligence and scientific success.
Born in Chicago, Illinois USA to a first-generation immigrant middle class family, Sue attended college at the University of Illinois, Urbana-Champaign and graduate school at Harvard University in Cambridge, MA, earning her PhD in 1976. She returned to Chicago for a short post-doc at the University of Chicago, before becoming a faculty member there in 1978. Sue ran an outstanding, highly productive laboratory at the University of Chicago. Her exceptional work gained her much acclaim and led her to become a full professor, a Howard Hughes Medical Institute Investigator, and a member of the National Academy of Sciences. In 2001, she moved her laboratory to the Whitehead Institute for Biomedical Research at MIT in Cambridge, MA, where she was a member and the first female Director of the Institute from 2001 to 2004. She was also a member of the MIT Biology faculty, a senior associate member of the Broad Institute of MIT and Harvard, and an associate member of the David H. Koch Institute for Integrative Cancer Research. Throughout her career, she has received many honors, including the E.B. Wilson Award, the Dickson Prize in Medicine, the Otto Warburg Prize, the Genetics Society of America Medal, the FASEB Excellence in Science Award, and the Mendel Medal. In 2009, she was the recipient of the National Medal of Science, the highest honor for scientific research in the USA.
Sue's wide-ranging research career was broadly centered in the realm of protein folding. She began studying the heat shock response, a cellular program to protect against and recover from heat and other forms of stress that induce protein misfolding (Lindquist 1985) . Her laboratory discovered the first protein disaggregase, Hsp104, which is able to wrest apart aggregated proteins (Parsell et al. 1994) . This important work broke the dogma that protein aggregation is irreversible and opened the possibility of new therapeutic interventions for protein-folding diseases, which is the subject of a research paper in this issue by former lab member Jim Shorter and colleagues (Tariq et al. 2018) . In another key discovery, Sue and her laboratory demonstrated that the chaperone Hsp90 assists in the maturation and stabilization of key biological regulators. Hsp90 can thereby mask genetic variation in these regulators and reveal that variation as new traits in times of stress or environmental change when Hsp90 is titrated (Rutherford and Lindquist 1998; Queitsch, Sangster and Lindquist 2002; Jarosz and Lindquist 2010) . This finding has implications for understanding the evolution of many traits, some of which are the subject of a review of Heat Shock Factor 1 in this issue by former post-doc Leah Cowen and colleagues (Veri, Robbins and Cowen 2018) . Work on the effect of Hsp90 on signal transducers also led to a study in Sue's lab on yeast accommodation of phosphotyrosine signaling and downstream pathways, which is included in this issue (Kritzer, Freyzon and Lindquist 2018) .
Sue also made landmark contributions to the prion field. Prions are a unique class of proteins that can misfold and pass the change in shape to similar proteins, forming a 'protein-only' mechanism of inheritance. Sue Lindquist's laboratory discovered and characterized dozens of new prions and launched a generation of laboratories in this exciting area of biology (Patino et al. 1996; Alberti et al. 2009; Halfmann et al. 2012 ). Former Lindquist lab trainees have contributed two excellent reviews and one original research paper exploring yeast prion biology in this issue (Ghosh et al. 2018; Goncharoff, Du and Li 2018; Serio 2018) .
Finally, Sue's interest in protein folding, alongside her deep compassion for people, led her to focus on the devastating problem of protein-folding diseases, such as Parkinson's disease, Alzheimer's disease and Huntington's disease. She pioneered the use of yeast as a discovery platform to unravel the molecular basis of protein misfolding pathology caused by expression of disease-associated proteins (Cooper et al. 2006; Treusch et al. 2011; Chung et al. 2013; Tardiff et al. 2013 ). This tribute issue has several contributions from former lab members that have grown from this research field. Aaron Gitler's laboratory conducted a genetic screen to examine a toxicity mechanism associated with amyotrophic lateral sclerosis and frontotemportal dementia (Chai and Gitler 2018) . Tiago Outeiro and colleagues examined protein phosphatases as modifiers of alpha-synuclein aggregation in yeast (Outeiro paper). Finally, Martin Duennwald and colleagues have provided a review of yeast as a model to study aging and protein misfolding (Di Gregorio and Duennwald 2018) .
Sue was an exceptional scientist. She was, without question, one of the most creative, bold, original scientific thinkers of our time; she had unmatched biological insight and foresight. To put it simply: she was brilliant. Not only were her ideas groundbreaking, but her ability to present science in a clear, accessible manner made Sue one of the most effective scientific communicators of our time. But what isn't obvious from her publication record is what an outstanding mentor, colleague and human being she was. As a mentor, she touched the lives of so many people. There are literally hundreds of scientists whom she has inspired, encouraged and trained to do science the way she did: ethically, rigorously, challenging doctrine and looking at problems from new perspectives.
Sue pushed us to always strive for excellence, to challenge the way people think about a problem, and importantly, that it is not enough to do great science; you must also to fight for your science to be seen, disseminated and discussed critically. One way she made sure that we fought for our science was to insist that we wrote the best possible paper, which typically meant rewrite after rewrite after rewrite in long one-on-one sessions.
One feature of Sue that may be less well known is her outstanding acts of generosity, kindness and empathy. Some examples recounted by her trainees include: 'Sue gave me a check for my first month's rent when I arrived in the US with only $100.' 'Sue loaned me her car when I had to move apartments.' 'Sue and her family let me stay with them when I visited.' 'Sue stuck by my side and supported me during a lengthy hospitalization.' 'Sue called my parents to see how I was doing.' 'Sue sent me a note of encouragement just when I needed it.' This is someone who didn't just have employees; she brought us into her life and into her heart.
Sue was a highly empathetic person and had an uncanny ability to understand peoples' concerns, motivations, strengths and weaknesses. She truly cared and was supportive when people had personal challenges. She laughed with us and cried with us; she was quick to give a warm hug or a reassuring squeeze. Sue was open and down to earth. She shared so much of herself that it was utterly charming and disarming. But for all of her patience and kindness, Sue had an aura of intensity and energy. Underneath her dignified, calm exterior, her mind was always working a problem, usually multiple problems at once. She was so focused on science, she was very often the prototypical absent-minded scientist, getting lost easily or leaving behind important items, such as cell phones, keys, agendas, back pillows and even laptops, one of which was famously delivered to her via helicopter at a meeting. Sue crackled with charisma, passion and enthusiasm: enthusiasm for science and enthusiasm for life. She was fearless and fiercely determined. If Sue was ever challenged by an obstacle, it was only temporary. When Sue set her mind to something, she did it, and she did it well.
It is perhaps because of this fortitude and determination Sue exhibited that it is hard for many of us to accept she is gone. It seems impossible, as she, herself, was impossibly strong. She was a force of nature and the sun we all orbited. Those who were able to spend time with her will be forever grateful that we were able to share in her passion for science. She has left this world a better place through her contributions to science, through her
